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O HEOBXOAUMOCTN dOPMUPOBAHUA EQUHON
TEXHUYECKOM NMOJIUTUKN ONA OBECNEYEHUSA
NMO>XXAPHOW BE3OMNACHOCTU NMEPEBO3KW OMNACHbIX
FPY30B MO XXEJIE3HbIM AOPOIrAM POCCUN

MpuBeneHbl pe3ynbTaTbl KOMMAEKCHbIX MCCNIeA0BaHMI MO 0becneyeHmIo NoXapoB3PbIBOOE30MACHOCTY
LMCTEePH 715 NepeBO3KM OMacHbIX rpy30B. B UTore paspaboTaHbl: CLieHapun 1 pacdeTHble pexXmMbl No-
>KapOOMacHbIX aBaPUMHBIX CUTYaLMIA C LUCTEPHAMU; METOAMKM 1 MPOrpaMMHble CPeACTBa 4SS Mofe-
NNPOBaHUs NOBeAEHNs BarOHOB MPW MOXapoOonacHbIX aBapusx; KOHCTPYKTVBHbIE pelleHns B BUAE
3NaCTOMEPHbIX MOMMOLLAIOWMX annapaToB, 3alMTHBIX 9KPaHOB AHWLL, NPefOXpaHUTene oT caMo-
pacuena aBTOCLENOoK, Ayr 6e30MacHOCT AN 3alMTbl FOPOBMHbI, CIMBOHANMBHOW, NPeLoXpaHUTeNb-
HOW U KOHTPOJSIbHOW apMaTypbl, OFHE3aLUMTHBIX MOKPbITUI; psA MOAENEeN UUCTEPH s NepeBO3KM
onacHbIx rpy3os. OTMeYeHO, YTO HEODXOAMMO MPUHATE €AVHYIO TEXHUYECKYIO MOANTUKY Mpu nepe-
BO3Ke MOXapoonacHbIX rPy30B Mo >Kene3HbiM Joporam.

KntoyeBble cnoBa: noxapHas 6e30nacHOCTb; TeXHUYeckas NoamnTVKa; onacHble rpy3bl; Nepesoska no
XKene3HbIM [JOPOraMm; BaroHbl Af1f ONacHbIX rPY30B; KOTeN LMCTePHbI; CPeACTBa 3aLUMTbl OT NOXapo-
OMacHbIX aBapum.
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BBepeHue. AKTyanbHOCTb NpoGnembl
M HOpMaTUBHas 6a3a

B nacrosiiiee Bpems 1o skenes3HbiM goporam Poccnii-
cxoii dexepanuy B MacCOBOM IOPSAJKE I1E€PEBO3SITCS
OTIACHBIC TPY3bl, OTHOCSIITHECS KO 2-My U 3-My KJ1accam
OITaCHOCTH (B YaCTHOCTH, C)KHIKXCHHBIC I'a3bl U JICTKO-
BOCIUTAMEHSIOIINECS )KUIKOCTH). [Ipu 3TOM pyKOBOI-
CTBYIOTCS CJI€AYIOUIMMHU HOPMATUBHBIMU JIOKYMEHTa-
mu: “IlpaBuia mepeBo30K OMACHBIX TPY30B IO JKEJIe3-
HbIM foporam” [ 1], “IIpaBuia 6e301acHOCTH U IOPSIIOK
JMKBUJAIMK aBapUHHBIX CUTYyalLUi C OMACHBIMU IPY-
3aMU TIPU TEPEBO3KE WX IO JKENEe3HBIM oporam’ [2],
“IIpaBmiia OKapHOHW OE30MACHOCTH HA KEJIE3HOIO-
poxxHOM Tpancropre” [3] u ap.

OpfHaKoO W MpH BBHINOJIHEHUH BCEX MEPONPUSATHH,
periaMeHTUPOBAHHBIX HOPMATUBHBIMU JTOKYMEHTaMU

[1-3], BO3HUKAIOT pa3/IMYHbIE aBapUIHBIE CUTyallUH,
YTO MPUBOIUT K HAPYIICHUIO TPEOOBaHUH MMOXKapHOU
6€30IacHOCTU MEPEBO30YHOTO MPOLEcca, IKOIOTruIe-
CKOW 0€30TacHOCTH U Jake TpeOOBaHUM 1O COXpaHe-
HUIO 3I0POBbS U KU3HH JIOICH.

Jl1st perieHnst BONPOCOB, CBSI3aHHBIX C 00ECIICUCHU-
€M TIO’KapHOW OE30MacHOCTH MPU MEPEBO3KE MOKAPO-
OIACHBIX TPy30B, MUHHUCTEPCTBO MyTeH COOOIIEHUS
Poccuiickoit @enepannu B 1990-x romax mocraBuiio
3agaqy pa3paborarb HeOOXOIMMEIC HOPMATHBHEIC ITpa-
BOBBIC JOKYMEHTHI.

B 2002 r. 6511 mpuasaT PenepanbHblii 3ak0H “O Tex-
HUYECKOM PETyITHpPOBaHUN [4], KOTOPBIM OTIPENEISIOT-
Csl CIIeAYIOIME HampaBieHus: oOecrmedeHus: 6e3omnac-
HOCTH, aKTyaJIbHBIC TIPH TIEPEBO3KE OIMACHBIX T'PY30B
10 XKEeJIE3HBIM JOPOraM:

© Escees J. I, @ununnos B. H., [Tempoe I'. ., [llebexo FO. H., Becnanvro C. B., 2018
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0e301MacHOCTh U3ITyUCHUH;

Ouonoruyeckas 6€30MacHOCTbD;
B3PBIBOOE30MACHOCTH;

MeXaHH4YeCcKast 0e30MacHOCTD;

noxxapHasi 6e30MacHOCTb;

0€301acHOCTb TEXHUYECKUX YCTPOHCTB, MPUMEHS-
EMBIX Ha OITaCHOM ITPOM3BOJICTBEHHOM 0OBEKTE;
TepMuyecKas 0€30MacHOCTb;

XUMHYECKast 0€30I1aCHOCTD;

ANIEKTpUIecKast 0€30IacHOCTE;

paauanuoHHas 6e30MacHOCTb.

®DenepanbHbIii 3aK0H “O Kene3HOIOPOKHOM TPaHC-
nopte B Poccuiickoit @deneparm” (Ne 17-03) [5] Tak-
JKe COIEPIKHT MEPEYCHb TPEOOBaHU JIJIsl 0OecIIeueHUs
0€30IacHOCTH IBMYKEHUS M DKCIUTYaTaIllH )KEJIe3HOI0-
POXKHOTO TPaHCIIOpTA.

Bompocam obecniedenns noxxapHoi 0€30IacHOCTH
MEPEBO3KH OMACHBIX T'PY30B YIENAETCS MOBBIIICHHOE
BHUMAaHUE U B pab0Tax 3apyOeKHBIX YUEHBIX U CIICIHA-
nucToB [6—14].

B pamxkax Hacrosiiiei paboThl Ha OCHOBE CTaTUCTH-
YEeCKHUX JaHHBIX O MOKaPOOIMACHBIX HHIUACHTAX, CBS-
3aHHBIX C IIEPCBO3KON OMACHBIX T'PY30B JKEIE3HOIO-
poxxkabIM Tpancoprom, MUUT B TeueHue nocienHux
30 et mpoBOAMII MacIITaOHbIE TEOPETUUECKUE U IKC-
MEePUMEHTaJIbHbIE UCCIEIOBaHHUS.

OCHOBHble pe3ynbTaTbl UCCNeaoBaHUiN
no npoGsemMe NMo)apoB3pbiBO6Ge30NaCHOCTU
UUCTepH

B pesynbrate uccienoBaHuid, TPOBOJUBIINXCS B
MUUTe, 6butn pazpaboTaHbl CLIEHAPUU PA3BUTHSI 110-
’KapOOIAaCHBIX aBApUHHBIX CUTYaI[Ui C BATOHAMHU-LIUC-
TEpPHAMH U Ha NX OCHOBE — PAacUYETHBIC aBapUITHBIE Pe-
YKUMBI MEXaHUYECKOTO UJIH TETUIOBOTO BO3ICHCTBUS Ha
HuX. [lorydeHHbIe B UCCIIEIOBAHUAX JIaHHBIC JICTIIN B
OCHOBY U3MEHEHUH U fonoiaHeHud B “Hopmsl pacyera
Y IPOEKTUPOBaHUS BaroHoB...” [15]. Kpome Toro, 6b11
pa3paboTaH cripaBouHUK [ 16], KOTOPBIH HCITOB3yeTCS
TakxKe Ui 00ydeHUs TIepcoHaa, 00eCIeYBArOIIETO
[1ePEBO3KY ONACHBIX TPY30B.

B yxazannom Hanpasnenuu MU Tom coBMecTHO ¢
BHUWHIIO u apyrumu opraHu3anusMu ObUIH CO3/1aHBI
METOAMKH M MMPOTPAMMHBIE CPENICTBA MOACTUPOBAHHUS
MOBEJICHUS TIOJABMKHOTO COCTaBa MPH aBapUITHBIX pe-
JKUMax, pa3paboTaHbl U BHEAPEHBI KOHCTPYKTHBHBIC pe-
HICHUs JTst 00eCcTieueHus IMHAMUYECKON U MOYKapHOH
oe3onacHocTH [17-32].

Bbuiu Taroke cCipoeKTUPOBAHBI U BBE/IEHBI B AKCILTY-
aTaluIo HOBbIE MOEIIH LIUCTEPH IS IEPEBO3KH I'PY30B
2-ro 1 3-T0 KJIacCOB OMACHOCTH M HEKOTOPBIX JIPYTHX
MOXKapOOIAaCHBIX rpy30B. Co3laHHBIE MOAEIH LIUCTEPH
BKJIIOYAITU Psi/i HOBBIX TEXHHUUECKHUX CPENICTB obecrie-
YeHUS! 0€30MaCHOCTH:

T 1_1;.-~
A

A
prkE 11

Puc. 1. Lucrepra mogemu 15-9503 ABII
Fig. 1. Tank model 15-9503 WUA

371aCTOMEPHBIN MOTIIOMIAIONTUH anmapar aBTOCIeN-
KH C BBICOKOW SHEPTOEMKOCTbIO;

3alIUTHBIE DKPaHbI IJIs 3aIUTEI JHUAIL IUCTEPH;
MIPEOXPAHUTENN OT camopaclierna aBTOCIEINOK;
JyTr 6€30TMaCHOCTH JJIs1 3| THI TOPJIOBUH IIUCTEPH
MpU aBapusx;

MPUOOPHI CTUBOHAIMBHOM, MPEIOXPAHUTEIHLHON 1
KOHTPOJIBHOM apMarypsl Ui IUCTEPH 2-TO Kilacca
OTIAaCHOCTH B HECKOJIbKUX BAPUAHTAX UCTIOTHEHUSI;
CJIIMBHOM TIPUOOP C TpEMsI 3aII0OPHBIMHU YCTPOUCTBA-
MH JIJISI UCTEPH, TIEPEBO3SIIIINUX JIETKOBOCILIAMEHSI-
FOIITHECS JKHIKOCTH;

HECKOJIBKO CHCTEM OTHE3AIIUTHBIX MOKPBITHH s
o0ecreueHH s TEITON30JISIIUH KOTJIa JKEJIC3HOIOPOK-
HOH IIUCTEPHBI TIPU TTOKapE.

Ha puc. 1 npeacrasnena nucrepua monenu 15-9503
ABII, coznannast Ha OCHOBE PE3yJIBTATOB OMHCAHHBIX
Hay4YHBIX HMCCIICJIOBAaHUI W OCHAIIEHHAss OCHOBHBIMH
TEXHUYECKUMH CPEJICTBAMH OOECIIeUeHUS TOKAPHON
0Ee30IacHOCTH.

Pa3sHornacus B HOpMaTUBHOMN
AOKYMeHTaLuMn no Bonpocam
Nno>kapoB3pbiBOOE30MNacHOCTU BaroHoB

K coxanennio, B To ke Bpemst ObIIH pa3paboTaHbl
HOpPMAaTUBHBIE TOKYMEHTBI, BO MHOI'OM CBOZSIIUE Ha
HET paboTy 110 00ECIICYCHHIO ITOYKAPHOI 0€30TTaCHOCTH
Tporiecca NePeBO3KU IPy30B 2-T0 U 3-TO KIACCOB OIac-
HOCTHU. B yacTHOCTH, B MEXIOCydapCTBEHHOM CTaH-
napre [OCT 33211-2014 “Baronst rpy3oBsie. Tpedo-
BaHUS K MPOYHOCTH U JIMHAMUYECKHM KauyecTBaM’,
paspaboranaom OAO “BHUMXKT”, orcyTcTByeT He-
obxoaumast uHQOpMarys 00 aBapHHHBIX PaCYETHBIX
peKUMax NpU IPOEKTUPOBAHUU BarOHOB JAJIs IEPEBO3-
KU OMACHBIX Irpy30B. CleayeT UMETh B BUIY, UTO B CO-
oreercTBuu ¢ Koncrurynueit Poccuiickoit denepanun
(ct. 15, m. 4) B cucteme mpasa HAIIETO TOCYAAPCTBa
MEKIyHApOIHbIC TOTOBOPHI MIMEIOT IIPHOPUTET MEpe
JPYTUMHM 3aKOHAMH B CITy4dac MPOTUBOPEUHSL.

Kpowme Toro, u3 pegakuuu “HopM pacuera n mpoek-
THUPOBAHUS TPY30BBIX BaroHOB...” [33] ObUIM HCKIIIO-
YEHBI JOMOIHCHUS, KaCAIOINECcs CIICHAPHUEB MOXKapo-
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OIIACHBIX aBapuiHBIX cuTyauuil. Hakonen, B HOBOM
penakuuu “TlpaBui TEXHUYECKON 3KCIUTyaTalllu Ke-
JIE3HBIX JOPOT” HE COJAEPKUTCS JaHHBIX 110 JOMYCTH-
MBIM 3HAYE€HHSIM OCEBOM M MOTOHHOW Harpy3oK, KOTO-
pble SABISIOTCS OLPENENIAIOIUMU [IPU IPOEKTHPOBaA-
HUU BaroHOB.

PesynbratoM OTCYTCTBHS €IMHOM IMOJUTHUKHU TPU
IIPOEKTUPOBAHUM BaroHOB AJIs IEPEBO3KM IOXkKapo-
OIIACHBIX I'PY30B CTaJIO MOSABICHUE MHOXKECTBA HOBBIX
MOJIeTICH BarOHOB, HE MMEIOIIIX HEOOXOAMMOM 3aIIH-
ThI OT [IOYkKAPOOIIACHBIX aBAPHH MIIM C HEHAUIeKAILIUMHU
XapaKTepUCTUKAMU 3aIIUTHBIX YCTPOHCTB.

OTO0 XOpOLIO BUIHO U3 aHAJIM3a CIENYIOLUX pHU-
MEpOB.

AHanu3 3¢p(peKTUBHOCTU pa3NNYHbIX
TEeXHUYECKUX peLueHUuin Mo yCcTponcTBam
3aLMTbl OT NOXKAPOoOoNnacHbIX aBapum

Ha puc. 2 npuBeeHbI BApHAHTHI 3aIIUTHOTO dKpa-
Ha JTHUIIA, KOTOPBIC CO3MIAHbI B PE3yIIBTATE HAYYHBIX 000C-
HOBaHMH (CM. pHC. 2,a) 11 6€3 TAKOBBIX (CM. pHC. 2,0 —2,2).

W3 cpaBHEeHMs BapuaHTOB Ha puc. 2,a U 2,0 BUJEH
OPUHIMIHAIBHBI HEI0CTaTOK BTOPOTO BapHAHTA.
OH 3aKITII04aeTCs B TOM, YTO IKPaH MPUBAPEH HE TOJb-
KO K paMe, HO U K JHHIIY KOTJIa, B PE3yJIbTaTe Yero B
KOTJI€ BO3HUKAIOT JOIIOJIHHUTCIIBHBIC JIOKAJIbHBIC Ha-
IPY3KH, KOHIICHTPATOPhI HAMIPSDKCHUH U, KPOME TOTO,
He obecrieunBaeTcs 3a30p i Aeopmariuy skpaHa. Ba-
pYaHT Ha pHC. 2, 8 OTIIMYAETCS HEJOCTATOYHOMN TOJIIIH-
HOIi JIOOOBOTO JICTa M YCHIIEHUEM pebdep HKEeCTKOCTH
TOJIBKO B HIDKHEW 4acTu. B BapmanTe Ha puc. 2,2 3a-
IIATHBIN 9KpaH KPEMUTCs K paMe ¢ TIOMOIIBI0 OOJITOB,
YTO TaKKe HEOITYCTUMO H3-32 BOBMOKHOCTH UX 0CITad-
JICHUS ¥ TIOTEPH JKECTKOCTU KPEIUICHHSL.

Ha puc. 3 mpuBeneHsl BapuaHTHl Iyr Oe3omac-
HOCTH. M3 cpaBHEHHS NPEICTABICHHBIX BapHUAHTOB
BUJHO, YTO B BapuaHTE Ha PHC. 3,6 OCHOBAHUS IyT
MIPUBaPEHBI K 000I0UKE KOTIIA, YTO BBI3BIBACT JTOKAJIb-
HBIC BO3ICUCTBHS IIPH €ro IePOopMaIHIX. ITO HCKITIO-
YCHO B PAllMOHAIBHOM BapHaHTe (CM. puc. 3,a), B KO-
TOPOM KPOHIITEHHBI MMEIOT JAOCTATOYHO IIMPOKYIO
MOBEPXHOCTH OMUPAHUS, & IyTH KPEISATCS K HUM C I10-
MoOIIbI0 mapHUpoB. Cepbe3Hol omuOKol BapuaHTa

Puc. 2. BapuaHTbl KOHCTpYKLIUY 3a-
IIMTHOTO SKpaHa JHHINA: ¢ — pa-
LUOHAJIFHOE peIIeHHe; O—e — He-
000CHOBaHHBIE PELICHHS

Fig. 2. Variants of the bottom shield:
a — rational decision; b, v, g— un-
reasonable decisions

Puc. 3. Bapuants! 1yr 6€300acHOCTH: @ — PaIllMOHAILHOE pe-
IIeHne; 6 — HE0OOCHOBaHHOE PEIICHHE

Fig. 3. Safety arc options: « — rational decision; b — unreason-
able decision

Ha pHC. 3,0 cIeayeT CUUTATh HEJOCTATOUHYIO BBICOTY
IyT HaJ KpbIIKOi Jtoka. Kak nmokasanu skcriepuMeH-
TaJbHBIC HCCJIECJOBAHMS, Pa3HOCTh BBICOT JOJDKHA
OBITH JOCTATOYHOM AJIS TOTO, YTOOBI PU aBapUHHOM
MaJICHUN ¥ IePEKaThIBAHUH KOTJIa TyTH 0€30IacHOCTH
MPEMSITCTBOBAIM KPBILIKE JIIOKa U MPEIOXPaHUTEIIb-
HOW apMaType B3anMOJICHCTBOBATH C TOBEPXHOCTHIO
3eMJIN.

Ha puc. 4 npuBeaeHO TEXHUUECKOE PELIEHHE 10 KOH-
CTPYKLUHU CIMBOHAJIMBHON apMaTypbl BHYTPH KOTJA.
JlaHHbII BapuaHT UMEET CyIIECTBEHHBIE IPEUMYIIECT-
Ba 10 CPABHEHMIO C TUTIOBBIM pelleHneM. DT0, BO-TIep-
BBIX, TOBOPOT CJIMBHBIX TPYO Ha 90° OTHOCUTENBHO OCH
KOTJI, a BO-BTOPBIX, 00ECHEUEHUE JOMOTHUTEIBLHON
JKECTKOCTHU apMaTyphl ¢ TOMOIIIBIO PACKOCOB, YTO Mpe-
MATCTBYET ee Je(hOPMUPOBAHMIO B MPOIIECCE aBapUid-
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Puc. 4. PanmoHansHOE
peleHne KOHCTPYKIINN
CIIMBOHAJIMBHON apMa-
TYpBI

Fig. 4. Rational solution
of the design of drain-
filling valves

Puc. 5. Moenn »11acTOMEpHBIX MOTIIOMIAIONINX alapaToB: d —
73ZW; 6 — ATID-120-11

Fig. 5. Models of elastomeric absorbing devices: a — 73ZW;
b— APE-120-1

HBIX COyJapeHUH IUCTEPHBI P MTOBHIIICHHBIX CKOPO-
CTSIX M YCKOPCHUSX.

Ha puc. 5 npeacrapieHbl BapuaHThI MOTIOMIAIOIINX
ammaparos. [IpoBeneHHBIC HCCIIeIOBAHMS TOKA3ATH He-
00XOIMMOCTh IPUMEHEHHS BRBICOKOIHEPTOEMKHX JIac-
TOMEPHBIX MMOTIONIAIOIIMX ANapaToOB Ha BaroHaX s
MICPEBO3KH MOKAPOOIACHBIX Tpy30B. OMHAKO HE BCe
2JIACTOMEPHBIC aIapaThl YIOBICTBOPSIOT TPeOOBAHH-
siM O€30MMaCHOM IKCILTYaTaIlluK U HAISKHOCTH. Arapa-
ThI MojieTick 73ZW u ux MoxuuKaimy ooiaiarT pado-
TOCIIOCOOHOCTBIO TpU Temmeparypax 10 Munyc 60 °C
U BBICOKOH IT0XKap0o0e30MacCHOCTHIO TPH MOTIAJAHNH B
ouar noxapa. Annaparsl ke mozaenu AI19-120-1 u no-
JIOOHBIC UM OKa3aIIUCh TPAKTHYECKH HEPAOOTOCIIOCO0-
HBIMH U3-32 9aCTOTO BBIX0/a U3 CTPos. CrabbIM y3710M
SIBISICTCSI CAIbHUKOBOE YIUIOTHEHUE, IIPH TIOBPEKICHUH
KOTOPOTO JIaCTOMEp BBITEKAaeT U3 anmnapara. Kpome Toro,
HAIPaBILIOIINE OOJITH alllTapara MOABEPKEHEBI U3THOY
13-32 HEIOCTATOYHOTO [ICHTPUPOBAHKS YITOPHOH [LUTUTHL.

Ha puc. 6 nokazan npenoxpaHuTesb OT camopac-
IIeT1a aBTOCICTIOK [TPH aBapUHHBIX PEKUMaX, 0€3 KOTO-
POro BEPOSITCH BBIXOJ] aBTOCIICIIOK U3 3alCIICHUS H,

Puc. 6. [Ipenoxpanutens oT camopacuena aBToCIenoK

Fig. 6. Guard against unintentional disengagement of the auto-
matic couplers

Puc. 7. [IpenoxpanuresnbHble KIIaaHbl: ¢ — C YBEJIMUYEHHBIM IIPO-
XOJHBIM CCUCHHEM; 6 — CTaHAapTHBIN, THa J[Y-32

Fig. 7. Safety valves: a — pressure relief valve with a larger orifice;
b — standard safety valve type DU-32

KaK CJIEACTBHUE, yAap B AHUINE KOTJIA IUCTEPHBI C TXKE-
JIBIMH ITOCJICACTBUSMMU.

Ha puc. 7 npuBeneHs! BapuaHTbl KOHCTPYKLIUY IIpe-
JIOXPaHUTEJILHOTO KJIallaHa Ha Cily4ail aBapuiHBIX Tell-
JIOBBIX BO3JIEWCTBHMM Ha KOTEI: HA pUC. 7,a — KJIanaH
C YBEJIIMYECHHBIM NPOXOAHBIM CEUCHHEM, 0OecreynBa-
FOIUH yIipaBIsieMblid cOpOC MpoayKTa 6e3 B3phIBa IHC-
TEpHBI B o4are moxkapa, Ha puc. 7,6 — CTaHZapTHBIN
kianad tuna J[Y-32, kotopelil He obecrieunBaeT 6e3-
OITacHOTO cOpOca MPOAYKTA MIPH BO3ACHCTBUH Ha ITHC-
TEpHY oYara moxapa.

3aknoyeHue

IToaBoOAST UTOT BBHIIEU3IOKEHHOMY, OCTAHOBUMCS
Ha HEOOXOJMMBIX MEPOTIPUATHSX JIJIS PEIICHUS Iepe-
YHUCJICHHBIX MPOOJIEM.

1. Cnemyet npuHSATH EUHYIO TEXHUYECKYIO ITOJIH-
TtuKy Poccuiickoit deaeparnuu mo odecrneyeHuo 6e3-
OTNIACHOCTH TIEPEBO3KH ITO’KAPOOIIACHBIX TPY30B 10 JKe-
JIC3HBIM JIOPOTaM.

2. C70ii ie1bt0 He0OX0IMMO ITPUBECTH B COOTBET-
CTBHE HOPMATHUBHYIO JIOKYMEHTAIIHUIO, KaCaroIIyCs
MEePEBO30K MOKAPOOIMACHBIX OMACHBIX I'PY30B, YTOOBI
CHSITh MPOTUBOPEYUs B TPEOOBAHUAX PA3TUYHBIX JIO-
KYMEHTOB.
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3. IlepenaTs BOMPOCHI COTIIACOBAHUS W YTBEPK/IE-
HUSI KOHCTPYKTOpCKO# fokymenTtamuu ot OAO “PXK/1”
B MunucrepctBo Tpancnopra POD.

4. KomrerenTHble opransl (Peructp cepruduka-
iH Ha pegepaibHOM JKeIe3HOAOPOKHOM TPAHCIIOPTE,
DenepalibHOE areHTCTBO JKEJIE3HOAOPOXKHOTO TpaHC-
1opTa), 0 HallleMy MHEHHUIO, I0JIKHBI OTKOPPEKTUPO-
BaTh CBOIO HOPMATHBHYIO 0a3y 10 epeBO3KaM MOXKapo-
OIAaCHBIX TPY30B, a TAKXKE BO3JIOKUTh OTBETCTBEHHOCTh
3a BBINIOJIHEHUE €€ TPeOOBaHUI Ha COOTBETCTBYIOLIHNE
CTPYKTYpHBIE TOIpa3CICHUS.

5. Coznarh HE3aBUCHUMYIO SKCIEPTHYIO OpraHu3a-
LIUI0, IOAYMHEHHY0 MUHUCTEPCTBY TPaHCIIOPTa, B KO-

TOPYIO TOJKHBI BXOAUTD KBATH()UITPOBAHHBIC CIICITH-
QIIUCTH B O0JACTH TONBI)KHOTO COCTaBa JKEJIE3HBIX
JIOpor u OE30MaCHOCTH ITIEPEBO30K TOKAPOOIACHBIX
Tpy30B, BO3JOKUB Ha HEe, B YaCTHOCTH, (PYHKIIHIO TIPO-
BEPKU TEXHUYECKON JIOKYMEHTALlMM Ha COOTBETCTBHE
MTOJIBIDKHOTO coCcTaBa TpeboBanmsiM DegepaibHOTo 3a-
KoHa “O TeXHUYEeCKOM peryiupoBanun’ [4].

[TomoOHas sKcriepTHAs OpraHU3aLUs MOXKET ObITh
co3zaHa Ha 6a3e HCTUTYTa TPaHCIIOPTHON TEXHUKH 1
cuctem ynpasinenuss MUNTa, Tak kak ero yueHble UMe-
10T MHOTOJICTHUH OIBIT HCCIIEIOBAHUI B 001aCTH PO~
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ABSTRACT

Introduction. The work is devoted to the results of many years of research to ensure the fire and
explosion safety of tanks for liquefied petroleum gases, conducted by the Moscow state University of
Railways (MIIT), together with other organizations.

Methods. On the basis of statistical data, the main scenarios of emergency situations were
determined.

Experimental and theoretical studies of the behavior of tanks under emergency conditions
associated with dynamic and thermal effects were carried out. Numerous experiments were carried
out both on full-scale samples and on models using the theory of similarity. The results of the ex-
periments are used both for verification of theoretical models and for specification of parameters of
the calculation schemes.

The mathematical models developed in the framework of theoretical research were implemented
in the form of a package of computer programs and used later to select the parameters of the means of
protection.

Results. In terms of protection against thermal effects, the following were proposed: safety
valves, fire-retardant coatings, upgraded versions of control, drain and safety valves using design
solutions adopted in nuclear engineering. In particular, the use of fire-resistant coatings SGK provides
an increase of 2.5-3.5 times the time of the accident-free stay of the tank in the fire.

A new layout of the drain-filling pipes is recommended, which significantly reduces the proba-
bility of breakage of the elements of the drain-filling fittings. The design of safety arcs and nodes for
connection of arc elements with the shell is proposed.

Conclusion. On the basis of the whole complex of the conducted researches the family of tanks for
the transportation of liquefied hydrocarbon gases was developed, the production of which was carried
out at the enterprises of Russia, Ukraine, Japan, Poland.

However, there is a problem of contradictions in the regulatory documentation on the issues of fire
and explosion safety of tanks, which requires the formation of a unified technical policy in this area.

Keywords: fire safety; technical policy; hazardous goods; railway transportation; cars for dangerous
goods; tank-car boiler; protection means against fire-dangerous accidents.
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